1. (19) Japan Patent Office (JP) . (11) Patent Application Publication 

(12) Public Patent Announcement (A) Sho61-128290 



(51)Int.Cl.^ 

G09G 3/36 

G 02 F 1/133 

G 09 F 9/30 



ID Code Internal Classification No. 
7436-5C 
8205-2H 
6615-5C 



Examination request: Not requested 



(43) Publication: June 16, 1986 



Number of inventions: 1 (Altogether 4 pages) 



(54) Title of Invention: A dot-matrix display 

(21) PatApp: Sho 59-249619 

(22) Application: November 28, 1984 



(72) Inventor: 

(72) Inventor: 

(71) Applicant: 

(71) Applicant: 

(74) Agent: 



Tsuguhaiu Tateuchi 

c/o Microelectronics Equipment Development Laboratory, Hitachi Factory Corporation 
292 Yoshida-cho, Tozuka-ku, Yokohama City 

Nobuo Tsuchiya 

c/o Hitachi Video Engineering Corporation 
292 Yoshida-cho, Tozuka-ku, Yokohama City 

Hitachi Factory Coiporation 

6 Surugadai 4-chome, Kan da, Qiiyodaku, Tokyo 

Hitachi Video Engineering Corporation 

292 Yoshida-cho, Tozuka-ku, Yokohama City 

Patent attorney Akio Takahashi (and one other) 



specification 



1. Title of Invention 
A dot-matrix display 

2. Scope of Claims 

A dot-matrix display, which consists of a plural number of column electrodes, a plural number of row electrodes, 
and an electro-optical display material, a column electrode driving section that drives the plural number of column 
electrodes, and a row electrode driving section that drives the plural number of row electrodes, wherein the det 
matrix display is characterized by the fact that electrodes for displaying boundaries are installed in the datiatrix 
display section and a driving means for the boundary display electrodes is also installed. 

3. Detailed Explanation of the Invention 
[Field of Application of Invention] 

The present invention relates to a dotmatrix display that uses a liquid crystal, and the like. 
[Background of Invention] 

Conventionally, a dot-matrix device that uses liquicbrystals consists of a display section 1, a column electrode 
driving circuit 2, and a row electrode driving circuit as shown in Fig. 1, where twisbematic type liquid crystal is 
injected among the column electrodes 21^26, and the row electrodes 31^-35. Between those two kinds of electrodes 
in the display section 1, a select/deselect action is performed by the effective voltage value differences among 
column electrode signal lines 201-206 and row electrode signal lines 301'*305. Display/undi splay is perfomied 
corresponding to the intersections between the column electrodes 21-26 and the row electrodes 31-35, namely the 
display pixels. Shown in Fig, 1 is an example of displaying an English character A with 5 x 4 dots. 

This kind of dotmatrix display technology is described in detail in Patent Publication Sho 58-95394. However, the 
technology refers a dot matrix display in the display section 1 and can only display the doiliatrix section 5 out of 
the whole display screoi 4 in the display section 1, as shown in Fig. 2. The problem of the boundary display section 
6 is not recognized. This is where a display is impossible because there is no electrode, although liquid crystal has 
been injected. Also, a technology that can mstall an additional electrode in the surrounding area of a dot matrix is 
previously described in Patent Publication Sho 58184192. The surrounding electrode is used for the purpose of 
shielding parts other than pixels on the dot matrix. It is not for displaying of the boundary display section 4 in Fig. 2. 
Because of this, the problem shown in Fig. 5 occurred. In the figure, 1, 4, 5, and 6 have the same functions as those 
with the same numbers shown in Fig. 2. When "H" is displayed in the upper left, **E'hithe center, and "A" in the 
lower right using an inversion format (white display on a black matrix), the outer rim of the datiatrix display 
section 5 is displayed as if a part of each character is missing, giving a very strange impression. 

[Objective of the Invention] 

The objective of the present invention is to remove shortcomings and to provide a dotHatrix display, which can 
display a boundary screen in a single color in the dotaiatrix display section. 

[Outline of Invention] 

In order to achieve the objective in the present invention, column electrodes and row electrodes for the backgro\ind 
display are installed in a boundary screen of a dotmatrix display section, and both electrode driving circuits which 
are dedicated to drivfag these electrodes are installed to display the boundary screen. 



[Embodiment of Invention] 

Figure 4 explains an embodiment of the present invention. In this figure, 2 and 3 are a conventional column 
electrode driving circuit and a conventional row edctrode driving circuit and 9 is the dot -matrix display section 1 
described in the example. The boundary display column electrodes 71-74 and boundary display row electrodes 
81-84 have been added. The column electrodes 21-26 and the row electrodes 31-35, also described in the 
conventional example, are placed in the center. In the figure, codes 21-26 and 31-35 and column electrode signal 
lines 201-206 and row electrode signal lines 301-305 from the column electrode driving circuit 2 and the row 
electrode driving circuit 3 are omitted to avoid confusion. The most important parts in the present invention are the 
boundary display column electrode driving circuit 7 and the boundary display row electrode driving circuit 8, each 
of which drives the boundary display column electrodes 71-74 and the boundary display row electrodes 81-84 via 
the boundary display column electrode signal lines 701-704 and the boundary display row electrode signal lines 
801-804. As the displaying method, display/undi splay is performed by a voltage difference between the boundary 
display column electrodes 71-74 and boundary display row electrodes 81-84, in the same manner as in the 
technology described in the conventional example. However, because a single color display is performed for the 
boundary display, all of the boundary display column electrode signal lines 701-704 have the same effective voltage 
value, and all the boundary display row electrode signal lines 801-804 have the same effective voltage value. 

Fig. 5 is a case where the conventional example of Fig, 3 is applied to this embodiment. In the drawing, 10 shows a 
boundary display section equipped with the boundary display electrodes. As is clear from the drawing, the boundary 
display section 10 can display characters at the outer rim of the dot-matrix display section 5 without any distortion. 

While a 6 X 5 matrix is used as the dot matrix in this embodiment, it is possible to display the boundary in the same 
way with an arbitrary M x N matrix. Also, the display section is not limited to only the liquid crystal described in 
this embodiment, but may effectively include electrduminescence, electro-chromic, etc. Furthermore, while the 
boundary display column electrodes and the boundary display row electrodes are installed in four divisions 
respectively, in the embodiment, they can be effectively used without being divided at all or by being divided to a 
degree similar to the dot-matrix electrodes. 

[Efficacy of Invention] 

As described above by the present invention, because boundary display electrodes are arranged surrounding a 
conventional dot matrix display, and the boundary screen in a single color, it does not give distorted characters, as is 
the case where only the dotmatrix display section is displayed on the screen. That only the dot-matrix display 
section is dimly lit by the dim lighting of undi splayed pixels is caused by the operation margin (effective voltage 
value applied to display pixels / effective voltage valuapplied to undi splayed pixels) of the voltage averaging 
method being small. Therefore the whole display screen is dimly lit by dim lighting the boundary display section in 
the same way, giving no strange impression. Furthermore, it will become possible in the future to perform a single 
color display in the boundary display section, which used to be colorless, or a fixed color such as white. 

4. Brief Explanation of Drawings 

Figure 1 is a block diagram showing a conventional example of a dot-matrix display. Figure 2 is a conceptual figure 
of the display section. Figure 3 is a conceptual figure of display by a conventional display section. Figure 4 is a 
block diagram showing an embodiment of the display of the present invention. Figure 5 is a conceptual f5|ge of a 
display by the display section of the present invention. 



1: Dot-matrix display section. 



2: Column electrode driving circuit, 
3: Row electrode driving circuit, 
5: Dot-matrix display screen, 
6: Boundary display section, 

7: Boundary display column electrode driving circuit, 

71-74: Boundary display column electrodes, 

8: Boundary display row electrode driving circuit, 

81-84: Boundary display row electrodes, 

10: Boundary display section. 
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